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1020020042398 ^^ "U^}: 2003/5/30 

/^m^el^V^ ^>^1; ^7] ^el^ 71^5] S^ojl ^og:g.;^^ 

*m ^:^1; ^ -3-71 ^sl^7l:^sl jL^tb ^^^"^^^^oil Ji^£.sl 1^1- 

^#1-51^ ^ ^-l-^S^ 2^V ^^l-e-lZll- 2^^*>^ i^*>c^ Jl^l 

^^sl«o^^* wfl^l?!: ^o'-^* °l-g-*H ^l^^lHl* ^^1^1-JI, 1:^1-^ l^V 

^ ;^-1^£Sl 2^> ^#§elzi# ^A^*1-S.S.>«| ^Bl^ 

^ ^^^]^ ±7.}o] ^^l-^si- ^7VAl^ o;^^ ^o]t4. 

H 3 
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i9 

^1020020042398 ^^ 'U^}: 2003/5/30 

^ic.:*!!:!^;^]-^ {Method for fabricating semiconductor device} 

11 : '^2l€-7l^ 13 : H^^1^;^>^e1^ 

15 : 17 : ^l\:^<^^ 

19 : l:^V ^#l-eizL# 21 : 2^]- ^^l-e^lif^ 

^SlJL Sicf. ^§1 ^;^l-fil ^^JL^^ ^ol7l ^SflA^ ;5l*j- ^>L» ^t!" 

ifltb ^li7V ol^ol;^lji o^d-. 
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^1020020042398 #^ 'U^}: 2003/5/30 

<8> 7]^s\ ^^^]±7}d\]A^ l-^l-o] ^7>^ cf^^^Bl^Cdoped poly silicon)^ 7]^ 
-^2^^ ^#1-^* ^^^^V^cf. <=>1^^^ ^^^^ cf^^^el^^ 

^ ^^11 *H ^^Cf. ^, ^Bl^>^>ol2l Z^-Z^-o^ :^;£7]. 0.^1. 

^11^ 2)-^ ^*^1<H«=>> tbcf. 

Ef^flcf. -^tiV^o.^ 0.1 um2 91 N- Ir^-i- ^<^l>^i ^ 10 

<10> olfi|. ^^€r7]%>^}o]S^ :^]r^<^ ^A^^ ;^>o^ 

^5|-^(native oxide) ^ f-^- ^^1: 7l<?ls:>^ ^^S. ^3^^^!-. 

<ii> -atii-^o.^ 7l^o^ ^^^^'Hl^i -g-<3«^-fl^(wet cleaning) ^] 

<12> 7l^S^ -g-oB .^-fl^wj-^^ p>;^l^ ^^i<Hl^i ^^^^ ^-6-7l5h^# -g-^ ^ 

l:c>1^^4^(DI water)S ^^l^ll S\b.S. ^e1§ ^^V^^^I-^ ^ 

<13> >^7]sq- ^^^>^ cfl-^t-^.^ -^^^ ^^1^ 

^^^^ ^^^(selective epitaxial growth; SEG)^ ^^^^]^ ^^^l^'^l ^V^'arsj-Bi- ^ 
^^'a^Kgrain boundary)<^l ^^-^^^7}^ 7ll^3r>^ «j-i^ol oicf. 
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1020020042398 %■^ '^7^: 2003/5/30 

<14> A>-g-5)ji SEG ^'^^^j-'^^S.fe LPCVDClow pressure chemical vapor 

deposit ion) '^J-^o] oj^cf. Af-g-s)^ ^-§-7]-^^^ DCSCdichlorosi lane)/H2/HCl , MS 
(monosilane)/H2/HCl aI^e^o] A>-g-£)ji c^x:]., olnfl, SEG ^^l-o^ 

S. 800 *C ^il'^Sl ji^ ^;=§ol A^^gc)-. 

<i5> oie^^i- aVi^l^i:^!- ^^^-^ o]^7\] ^^fe A^olnf. :25l£.S 

<16> >^7l^ ^e:|^ ^^Alfe ^^^^]-7l al^S] ^i^^e|(H2 
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1020020042398 ^^ 'U^l- 2003/5/30 

^7]^ ii^'^l^lfe ^^1; ^ ^71 ^2Ji^7]%S] bu%^ 5L^t!- ^^^^ 

5L^*>oi ^^^^^ o.^t!:4. 
<20> (^Alo^l) 

^1-*?!^^^ ^ ^^*a^1(grain boundary)^^- ^ 

^^^^ ^ $X^. 

<24> ^ ^^i'a- 5|-41-7l^^^«j-»^^ ol-g-Br>Jl MS/H2 ^1^^^^ 7]^ 
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1020020042398 ^;^>: 2003/5/30 

<26> n^^^^^^'^^S.^, ^^-^^ ^^^<H1 

«H1 #^#(damage layer)^ ^17^^1-71 ^^^fl^(dry cleaning)^!.^ , 9}-^ 

4^ ^^1- ^ ^V^^VSI-B]- ^tt -§-"2^4^^^. Jl-Br 

^1^ 'Hl^^^, ^>^^^^^ ^]7]^}^ «J-'^(native oxide removal ; NOR) , c^-^j^^ 

<27> <:>i7lA^. ^V7l ;^><?l>a-5|-^^ ^W}^ ^^^^ ^^(NFs) 7>:ii* 12]^ ^ 

1-2^-2: nXremote plasma) A>-g-^>s.SM) ^f^^ o.^ a^ojl 1-^^^ 

^Hl^(Si-F) JL^Jf^^S. 7^11^^ -^^1^ ^ oxv^, 

<28> SEt!-, ^Hl^^S^ 800 r ol>^o^ ji^ ^^S]4^ol2.s ± 

;^l^«>Ji;<> tlr^. ^. ^^^^^7} ^At!- e^l<^l^-1» ^>-g-«^H ^■¥-^^ 

Tflig/fl^^^ ^Ai^Vs.5.>^ Ji^l^^e^'Hl ;H*>» ^ 9X^. 

S. l^Hl w>^^oi, 7]^^<a^ ^t!" H^^l ii^l-^e) (STI)^^ 

* ^^*H ^s1$7l^(ll)ifl«Hl S^^li^>^em-(13)^ ^^^tbi^. 
<3i> ntq-^, S.^]^^] ^^^]^^, TflolH ^^^^ ^ ^B]^^^ 
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1020020042398 <^7^: 2003/5/30 

<32> ojo^A^^ ^2:0^ ^^ofl #:?>^^#(15)^ ^^^^ ^^oll ^^^^ ^^^^ 

<33> zicf-g-, ic#^ ^#-^^21 ;^l^^e11- ^^V ^^^^ o]o] ^^s. 

7]^ a^^oil ^^^^ ^"a^H ^#^-l«J-^ ^:5i^l7l7l ^n, ^#;^l^oil ^oj 
^^tbcf. olnfl, ^^^^Ajofl p As* Al-§-t!:i=f. att. 

10 vfl;^l 100 KeVS. ^j-Jl, l-^l-^og%=^ lElO tfl^l 1E20 

#^^<a^(17)'^Hl 1;^> ^#€£l::i#(19)^ 50 vfl^l 500 A^S. ^^^^ ^7] 

1^> ^##5lzi# (l9)>^o)l 2^1- ^^§eiii^(21)^ ^^^^]^^^. 
^^^e^nf- (19)^ T=l-^^^e]€- Sfe ^^^^el^^S ^^^^i:^. ^1 ^1-^ ^<a-^ 
^ ^i-y-s^-th 71 ^^av*^^ ol-g.^>c^ ^^^*H. DCS/H2/PH3. MS/H2/PH3. ^ 

MS/PH3 7>:i^ ci:|i:i S:>U|-1- Af-g-^Vcl-. 

<35> oi7lA-l, MS -a-%=^ 100 vfl;^l 500 sccmolJi, DCS 100 vfl^l 500 sccmoH . H2 

-R-^-ar 500 i^^l 20,000 sccmolcl-. ^^^^^^ 1 vfl^l 200 torr S ^>:il, ^^^^ 

500 xfl^l 700 °CS. ^t^. ZL^JL, ^^S^io.^ 1% PH3 -^^^ 100 Ml^l 1000 seem 
^S. sfc^ P 1E20 tfl^cl 5E20 ^;^]-/cm3^ tt-tf. 

<36> 2^}- ^##elzi#(21) f'^^ l^l-^#l-eili#(19) ^^1-Alfil- 

^erHl^i ^^^cf. ne^ul-, 2^> ^##el:3.## 9X^ 1% PH3 -^^^ 100 seem 
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1020020042398 %^ o^^y, 2003/5/30 

1000 sccm-2.S ^■'^ P 1-^#^S.7> 1E19 2E20 ^;^>/cm3ol JL. ^j^^^^j^ 500 
5000 tb^. 

<38> ^ ^^^o)]A-1^ ^7l^ ;Nl^^iE^ ^^^-^^ ^-Br ^^^IS^^I ^4^H 

<39> oil- z]-Z^-o^ 7^1^^5l4^ofl ufl^V ^^1^01 cfl^ ^^i^*}!^ :^cf 

<40> :d^4^^^<^l>| NF3, O2, He, N2 7>:iil- aj^s. ^>-§-t!-cf 

<4i> ^6n ^fl^^^^oflA-l H2O2. H2SO4, NF4OH, HF. BOE -g-^-^-i: o.^ 

<42> ne^ji, ;^>^'a:5|-^ ^l7l^;^oilA-l^ NF3, N2 7>^-i- ^^tb ^^^H 

^^J: Hl^S ^^*l-<^ €2}-^^>l- ^^^^ q.^ oil- 7l^oll 100 ifl^l 500 r 
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1020020042398 ^^ <U:^}: 2003/5/30 

(ex-situ)^^^S ^^tbi=f. '^M. 7}^$\ -B-^^ 1 ifl^l 10 slm^ -^V-g-^H . 700 

^^1 1000 X:^ ^^^E^^SSf 1 mtorr ifl^l 100 torr *a-^<^l>H 30^ <^MS. ^>^l^c|-. 

o.^^Vi:l-. 

<45> £ 1 ifl;^] 5. 3^ ^ ^^^<HlAi S.^4r ^J^S., ^ 

<i^-1e] ^;^io11 o^^V 1-^1- ^A].^ ^ ^:^ol 

<49> SEtl", ^ ^^^^ l-SiZL t^^il- ^# ^ 9X^B.S. Jl^S. #eill 1-E]^E)^0. 
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1020020042398 %■^ ^^f: 2003/5/30 

^^l•e^l4^(reflesh) ^^^^ ^^^M ^ 9X^^ ^<^1 7}^ ^ ^^ol^q-. ^. 

^ JL^S. ^^]n. 5lli»s:>ji ojofl nj-E^- ^i^^o] <Hti^ (abrupt )2)-s|<H ^;^io^ ^ 

7V# o>7]A]^ aVcfl ^^^^ ^^}^^ ^^]^<=>] 

=L^JL, ^%^o] ^^V^^ ^^(cell current)* ^^^]^ ^ 9X^^ 

^ 1-%=* -a-^^3>H.S ^ ^ifl c]^o^ X]g\A^ ^^<Hl^i 

Jl^^ ti].£^l-A.;^>oi]A|^ d €■ *i^^*>(thermal wl^lH) ^4i7> <^l>^sl^ «> 1- 
o^el-^i, ^ 7]^^^} ^ ^1^^^ IC ^^Hl l-s^^ €-^* ^^^1: °fl 

tt^. ^ ^-^tb HV^^t!" ^^H1<>11 tt^Hlx] o>q^>c«^, 

* 7}^ >^>Bl-^ ^^€-^1 c}<a=t!: ^Al7> 71-^^ ^oicf. 
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1020020042398 ^^ 'U^}: 2003/5/30 

7l^ ^Tjl; ^ 

^el€-7l^2^ i^t!" f^^^-^^-^Hl Ji-^Slr^l-s. ^^^^ 1 

^V^##el^ ^ ^-l-^Sl-^l-S. ^^^^ 2^]-^^#a]iil- ^>^^«>^ ^^11- i^^c*^ ^ 
^^^^ ^^o.^^].^ «]-£^li;^>^ ^I^IJ-'^. 
i^^^^ 21 

[^^^J- 31 

NFs, 02. He. N2 7>il- 2^^^}- Wj^^ ^^*>oi Aj-g-^}^ o.^^].^ «>£^lri: 
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1020020042398 ^;^>: 2003/5/30 

^^^^}JL, #s^-^dV ^^e^Al^^ 5^ ojtfl^ ^1-^ ^^-2.^ 
5] 

H2O2. H2SO4, NF4OH, HF. BOE ^^4: ^^^^S. ^4*H ^>-§-*m 

^12«J-<H1 ^^Ai, >^7l ;^1^^1B1^^^ ;<>^^^^ A>-g-*>5l, ;^><a>a-5|-B^- ;ni 

Tl^^Aloil NF3, N2 71-^11- til^S ^^s>c^ l-sl-^P>l- ^A^tl: ol» 7]:^ 

•HI ^^t!-i=f^ 100 vfl^l 500 r ^£<HlA-l lO^oliflo^ ^*J^>fe 

-fr^^ 1 10 Sim* ^>-§-s:>o^, 700 vflj^l 1000 t:^ el^S^q- 1 mtorr xfl^l 100 

torr <a-^<HlAi 30^ oji^^^. ^AjsV^ ^^10.^^]-^ til-x£^l^;^].o^ ^IS'i^^ . 
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1020020042398 "^^l: 2003/5/30 

81 

91 

^4*H ^V-g-^>fe ^^^s. *m ^£^l:±:;^>sl ^isiJ-'^. 

101 
111 

^110*J-ofl ^^^^i. ^7] ^^^l^oil 1-^1-^ ^'a^m P As* 

121 

^lll*J-<H] SlolA-l, ^7] 1-^1- ^^Ajoll ^^1- ^oj^llM^m 10 ifl^l 100 KeV <^lul, 
1-^1- lElO ifl^l IE 20 ^7]-/cm29l ^^^S ^S^l^i;^]-^ ;HlS«<}- 

131 
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1020020042398 #^ ^t]-: 2003/5/30 

141 

<^l-§-S^>5l. XS/H2/PH3, MS/H2/PH3, ^ MS/PH3 7>>il- ^}-%-t}^ 

151 

^114«J-«H1 ^<H>H. ^7] MS-B-^^ 100 vfl;^l 500 sccmolJl. DCS -^-^^ 100 500 
sccmolP^, H2 -H-^^ 500 20,000 .^S ^^^S.ar>^ tiVS^l^;;^!-^! ^12: 

161 

^lU^j-'Hl ^^l^i. >^7l ^^^^^^ 1 tfl;^l 200 Torr ^S. *>al, ^^^J-^iE^ 500 vfl^^l 
700 VS. ^^1-2-^ ^S.^]di7.}2] 

171 

^]U-^M $X^^^, ^7] l^> l-e^ZL ^^^Alofl 1% PH3 -^^^ 100 ifl^l 1000 
sccm-^S. §H P l-^l- ^S.^ 1E20 vfl^l 5E20 ^^/cmSS. , ^^^^^]^ 50 ifl^l 
500 AS. ^^io.^^>^ «]:£^l:5i;^>2] ;fll^«^vi^. 

{^^^^ 181 

^ll*J-«Hl 9X'=>]^^. ^7] 2^} ^#l-e1ZL ^^^Alofl 1% PH3 -H-^^ 100 i^^l 1000 sccm-^S. 
^}<^ P l-^l- 1E19 i^^l 2E20 ^;^V/cm3S. *M , ¥^1^ 500 ifl^^l 5000 A 
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